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PROBLEM TO BE SOLVED: To provide a semiconductor device in which 
projecting 

and recessing parts can be formed on the surface of a wire-bonding 
electrode 

with a simple method and which has a wire-bonding electrode part 
which is 

resistant against a bonding shock by selectively forming element 
isolating 

insulating films at the lowermost part of the wire-bonding electrode. 

SOLUTION: An element isolating insulating films 2a are selectively 
formed at 

the lowermost part of a wire-bonding electrode 5. Thus, a 
semiconductor 

substrate 1 and an element isolating insulating films 2a, constituted 
of 

materials different form the semiconductor substrate 1, constitute 
the 

lowermost part. Thus, absorption force for absorbing the bonding 
shock added 
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at the time of wire bonding becomes large, so that the semiconductor 
substrate 

1 is prevented from being damaged or the occurrence of a crack in the 
semiconductor substrate 1. Consequently, the semiconductor device in 
which the 

projecting and recessing parts can be formed on the surface of the 
wire -bonding 

electrode with a simple method and having the wire -bonding electrode 
part which 

is resistant against the bonding shock can be provided. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the structure of the wirebonding polar zone 

of a semiconductor chip about a semiconductor device. 

[0002] 

[Description of the Prior Art] Conventionally, it is formed around a semiconductor chip and making into 
irregularity the front face of the wirebonding electrode which will be connected to a bonding wire is 
known well. Hereafter, such a technique is explained with reference to drawing 4 . Here, drawing 4 is 
the sectional view of the wirebonding polar zone indicated by JP,4-348047,A. 
[0003] drawing — setting - 21 - a semi-conductor substrate and 22 - the 1st insulator layer as field 
oxide, and 23 — for the 2nd insulator layer as an interlayer insulation film, and 26, as for the passivation 
film and 28, the 2nd aluminum electrode and 27 are [ gate electrode wiring and 24 / the 1st aluminum 
electrode and 25 / a bonding ball and 29 ] bonding wires. Here, the 2nd aluminum wiring 26 serves as a 
wirebonding electrode. 

[0004] Below, the formation approach of the wirebonding polar zone of such structure is explained. 
First, the 1st insulator layer 22 is formed by thermal oxidation of the semi-conductor substrate 21 etc. 
Next, the gate electrode wiring 23 is formed on the 1st insulator layer 22 at the same process as gate 
electrode formation of the insulated-gate field-effect transistor (an MOS transistor is called hereafter) 
which is a semiconductor device. 

[0005] Next, with the aluminum wiring formation process for connecting between semiconductor 
devices, the 1st aluminum wiring 24 is formed so that the above-mentioned gate electrode wiring 23 
may be covered. And the 2nd insulator layer 25 which has opening is formed at the process which forms 
the interlayer insulation film during wiring. 

[0006] Next, the 2nd aluminum electrode 26 is formed so that the aluminum electrode 24 of the above 
1st may be covered. Here, irregularity will be formed in 1st aluminum wiring 24 and aluminum wiring 
of ** 2nd 26 front face of the level difference of the gate electrode wiring 23 above-mentioned pattern. 
[0007] Next, the passivation film 27 is formed and opening of the wirebonding polar zone is carried out. 
And the bonding wire 29 which it comes to connect to the 2nd aluminum wiring 26 which has 
irregularity with the bonding ball 28 is formed. 

[0008] Here, when joining a bonding wire 29 to the front face of the 2nd aluminum wiring 26 through 
the bonding ball 28, this joint comes to have a large touch area compared with the former. For this 
reason, the adhesive strength of the 2nd the aluminum wiring 26 and bonding ball 28 comes to improve. 
[0009] The method of forming irregularity in the front face of a wirebonding electrode similarly, and 
raising adhesive strength with a bonding ball is shown in JP,4-7446,A or JP,4-152678,A. Here, at the 
former, the above-mentioned irregularity comes to be formed with the level difference of the wiring 
layer formed in the bottom of a wirebonding electrode. In addition, this wiring layer is formed on a flat 
insulator layer. Moreover, in the latter, a wirebonding electrode is formed on the irregularity formed in 
the semi-conductor substrate front face, and the front face becomes made a concavo-convex 
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configuration. 
[0010] 

[Problem(s) to be Solved by the Invention] Usually, when sticking a bonding wire to a wirebonding 
electrode by pressure and making it join to it, at the time of wirebonding, the big force comes (it is 
hereafter called a bonding shock) to join the field or semi-conductor substrate of the wirebonding polar 
zone. 

[001 1] However, with the technique indicated by JP,4-348047,A and JP,4-7446,A among the above- 
mentioned Prior arts, the 1st insulator layer front face used as the lowest layer is a perfect flat side in the 
wirebonding polar zone. For this reason, with the technique shown in the above-mentioned open official 
report, the absorptive power which absorbs the bonding shock added at the time of wirebonding is small, 
a semi-conductor substrate is damaged or a crack comes to arise in a semi-conductor substrate. 
[0012] Moreover, with the technique indicated by JP,4- 152678, A, in order to make a semi-conductor 
substrate front face into a concavo-convex configuration, it is necessary to etch a semi-conductor 
substrate beforehand. For this reason, in the case of this Prior art, the production process of a 
semiconductor device increases and that manufacturing cost comes to rise. 

[0013] The object of this invention is to offer the semiconductor device which has the wirebonding polar 
zone strong against a bonding shock while forming irregularity in the front face of a wirebonding 
electrode by the simple approach. 
[0014] 

[Means for Solving the Problem] For this reason, in the semiconductor device equipped with the 
wirebonding electrode formed on the interlayer insulation film which covers with the semiconductor 
device of this invention the insulator layer layer formed on the semi-conductor substrate, a gate 
electrode wiring layer, and said insulator layer layer and a gate electrode wiring layer, the gate electrode 
wiring layer formed in the height of the convex isolation insulator layer selectively formed in the semi- 
conductor substrate front face and said isolation insulator layer is arranged directly under [ said ] a 
wirebonding electrode. 

[0015] Here, between said gate electrode wiring layers and wirebonding electrodes, patterning of the 
aluminum wiring layer each other insulated through an interlayer insulation film is carried out, and it is 
formed in it. 

[0016] Or between said interlayer insulation films and wirebonding electrodes, it is formed so that the 
big metallic material of adhesive strength with said interlayer insulation film and a wirebonding 
electrode may intervene. 

[0017] Here, said wirebonding electrode consists of aluminum wiring layers. Or said metallic material 

consists of tungsten silicide. 

[0018] 

[Embodiment of the Invention] Next, the gestalt of operation of the 1st of this invention is explained 
based on drawing 1 and drawing 2 . Drawing 1 is the top view and sectional view of the wirebonding 
polar zone of this invention. Drawing 1 R> 1 (b) serves as a sectional view cut by A-B described in 
drawing 1 (a). Moreover, drawing 2 is the sectional view of another wirebonding polar zone similarly. 
Here, drawing 1 is the case where the wiring layer of a semiconductor device is formed by one layer, 
and drawing 2 shows the case where it is formed by two-layer. 

[0019] drawing 1 — setting — 1 — a semi-conductor substrate, and 2 and 2a - for the 1st interlayer 
insulation film and 5, as for the passivation film and 7, a wirebonding electrode and 6 are [ an isolation 
insulator layer and 3 / gate electrode wiring and 4 / a bonding ball and 8 ] bonding wires. 
[0020] Here, as shown in drawing 1 (a), isolation insulator layer 2a is formed so that it may be shown in 
drawing 1 (b) and may protrude from the front face of the semi-conductor substrate 1 like, while being 
formed in the shape of a grid. 

[0021] Hereafter, the formation approach of the wirebonding polar zone of such structure is explained. 
[0022] First, the isolation insulator layers 2 and 2a are selectively formed in the surface section of the 
semi-conductor substrate 1. Here, these isolation insulator layers 2 and 2a are formed by alternative 
thermal oxidation of semi-conductor substrate 1 front face, for example, LOCOS (Local Oxidation of 
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Silicon) - it is formed by law. For this reason, the upper part of the isolation insulator layers 2 and 2a is 
formed so that it may protrude in about 300nm from the front face of 1 of a semi-conductor substrate. 
Moreover, as shown in drawing 1 (a), the flat-surface configuration of the pattern of this isolation 
insulator layer 2a is formed so that it may become grid-like. 

[0023] Next, as the Prior art explained, the gate electrode wiring 3 is formed on this isolation insulator 
layer 2a at the same process as gate electrode formation of a CMOS transistor. This gate electrode 
wiring 3 as well as isolation insulator layer 2a will be formed in the shape of a grid. Here, the thickness 
of the gate electrode wiring 3 is about 300nm. 

[0024] Next, the 1st interlayer insulation film 4 forms so that the whole may be covered, here - 
chemical vapor deposition (CVD) with step coverage sufficient [ this 1st interlayer insulation film 4 ] — 
it deposits in law. And the wirebonding electrode 5 with which a front face serves as a concavo-convex 
configuration is formed on this 1st interlayer insulation film 4. It is formed at the process as formation of 
the 1st aluminum wiring layer which connects between semiconductor devices that this wirebonding 
electrode 5 is the same, and that thickness is about 1 micrometer. 

[0025] Next, the passivation film 6 is formed by the SiON film etc. And opening of the field on the 
wirebonding electrode 5 is carried out. Finally, a bonding wire 7 is joined to this wirebonding electrode 
5 front face through the bonding ball 8. 

[0026] In this case, the irregularity of the front face of the wirebonding electrode 5 comes to be formed 
with the lug of isolation insulator layer 2a, and the level difference of the gate electrode wiring 3. For 
this reason, the joint of the bonding ball 8 comes to have a still larger touch area from the case of JP,4- 
348047,A and JP,4-7446,A. And the adhesive strength of the wirebonding electrode 5 and the bonding 
ball 8 comes to improve. 

[0027] Next, the case where connection of the semiconductor device is carried out by the two-layer 
aluminum wiring layer is explained, drawing 2 - setting - 1 - a semi-conductor substrate, and 2 and 2a 
» an isolation insulator layer and 3 — gate electrode wiring and 4 — for the 2nd interlayer insulation film 
and 5, as for the passivation film and 7, a wirebonding electrode and 6 are [ the 1st interlayer insulation 
film and 9 / the 1st aluminum wiring layer and 10 / a bonding ball and 8 ] bonding wires. Here, the 
wirebonding electrode 5 consists of the 2nd aluminum wiring layer. 

[0028] In addition, the top view of drawing 2 is the same as that of drawing 1 (a). That is, isolation 
insulator layer 2a and the gate electrode wiring 3 are formed in the shape of a grid. 
[0029] Such a formation approach of the wirebonding polar zone of structure is the same as the 
approach mostly explained by drawing 1 . In this case, a two-layer wiring layer is formed. That is, the 
1st aluminum wiring layer 9 by which patterning was carried out is formed on the 1st interlayer 
insulation film 4. Here, the thickness of this 1st aluminum wiring layer 9 is set as about 500nm. And the 
2nd interlayer insulation film 10 is formed so that this 1st aluminum wiring layer 9 may be covered. 
Furthermore, the wirebonding electrode 5 will be formed on this 2nd interlayer insulation film 10. Here, 
the wirebonding electrode 5 will be formed at the same process as formation of the 2nd aluminum 
wiring layer which connects a semiconductor device. Other formation processes are the same as that of 
drawing 1 R> 1 having completely explained. 

[0030] In this case, the irregularity of the front face of the wirebonding electrode 5 comes to be formed 
with the lug of isolation insulator layer 2a, the level difference of the gate electrode wiring 3, and the 
level difference of the 1st aluminum wiring layer 9. For this reason, the joint of the bonding ball 8 
comes to have a still larger touch area from the case of drawing 1 . And the adhesive strength of the 
wirebonding electrode 5 and the bonding ball 8 comes to improve further. 

[003 1] With the gestalt of the above operations, isolation insulator layer 2a is selectively formed in the 
bottom of the wirebonding electrode 5. Thus, as for the semi-conductor substrate 1 and the semi- 
conductor substrate 1, isolation insulator layer 2a and ** which consisted of ingredients of a different 
kind come to constitute the bottom. For this reason, the absorptive power which absorbs the bonding 
shock added at the time of wirebonding becomes large, a semi-conductor substrate is damaged or it is 
lost that a crack arises in a semi-conductor substrate. 

[0032] Next, the gestalt of operation of the 2nd of this invention is explained based on drawing 3 . 
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Drawing 3 is another top view and the sectional view of the wirebonding polar zone. Here, drawing 3 (b) 
serves as a sectional view cut by C-D described in drawing 3 (a). In addition, the same thing as drawing 
1 and drawing 2 is shown by the same sign. 

[0033] drawing 3 - setting — 1 — a semi-conductor substrate, and 2 and 2a - an isolation insulator layer 
and 3 ~ gate electrode wiring and 4 for the 2nd interlayer insulation film and 5, as for the passivation 
film and 7, a wirebonding electrode and 6 are [ the 1st interlayer insulation film and 1 1 / a WSi wiring 
layer and 10a / a bonding ball and 8 ] bonding wires. Here, the WSi wiring layer 1 1 and the wirebonding 
electrode 5 are pasted up, and it is formed. 

[0034] As shown in drawing 3 (a), isolation insulator layer 2a is formed like the gestalt of the 1st 
operation so that it may be shown in drawing 3 (b) and may protrude from the front face of the semi- 
conductor substrate 1 like, while being formed in the shape of a grid. In addition, the wirebonding 
electrode 5 is formed by the 1st aluminum wiring layer or the 2nd aluminum wiring layer. 
[0035] Hereafter, the formation approach of the wirebonding polar zone of such structure is explained. 
Here, simple [ of the same place as drawing 1 ] is carried out. 

[0036] The isolation insulator layers 2 and 2a are selectively formed in the surface section of the semi- 
conductor substrate 1. Here, the upper part of the isolation insulator layers 2 and 2a is formed so that it 
may protrude in about 200nm from the front face of 1 of a semi-conductor substrate. Moreover, as 
shown in drawing 3 (a), the flat-surface configuration of the pattern of this isolation insulator layer 2a is 
formed so that it may become grid-like. 

[0037] Next, the gate electrode wiring 3 is formed on this isolation insulator layer 2a at the same process 
as gate electrode formation of a CMOS transistor. This gate electrode wiring 3 as well as isolation 
insulator layer 2a will be formed in the shape of a grid. Here, the thickness of the gate electrode wiring 3 
is about 400nm. 

[0038] Next, the 1st interlayer insulation film 4 forms so that the whole may be covered. And the WSi 
wiring layer 1 1 from which a front face serves as a concavo-convex configuration is formed on this 1st 
interlayer insulation film 4. This WSi wiring layer 1 1 is formed at the same process as formation of the 
bit line of semiconductor memory, and that thickness is about 400nm. 

[0039] Next, the wirebonding electrode 5 is formed so that this WSi wiring layer 1 1 may be pasted. This 
wirebonding electrode 5 is formed by the 1st aluminum wiring layer or the 2nd aluminum wiring layer 
etc. which connects a semiconductor device. 

[0040] Next, the passivation film 6 is formed and opening of the field on the wirebonding electrode 5 is 
carried out. And a bonding wire 7 is joined to this wirebonding electrode 5 front face through the 
bonding ball 8. 

[0041] In this case, it pastes up with the WSi wiring layer 11, and the wirebonding electrode 5 which 
consists of aluminum wiring layers is formed. Both the adhesive property of this WSi wiring layer 1 1 
and the wirebonding electrode 5 and the adhesive property of the WSi wiring layer 1 1 and the 1st 
interlayer insulation film are dramatically high. For this reason, the bond strength of the wirebonding 
electrode 5 comes to improve substantially from the case where an aluminum wiring layer is formed on 
an interlayer insulation film. 

[0042] For this reason, with the gestalt of the 2nd operation, the absorptive power which absorbs the 
bonding shock added at the time of wirebonding becomes still larger, a semi-conductor substrate is 
damaged or that a crack arises in a semi-conductor substrate becomes that there is nothing. 
[0043] 

[Effect of the Invention] As explained above, in the semiconductor device of this invention, an isolation 
insulator layer is selectively formed in the bottom of a wirebonding electrode. Thus, as for a semi- 
conductor substrate and a semi-conductor substrate, the isolation insulator layer and ** which consisted 
of ingredients of a different kind come to constitute the bottom. 

[0044] For this reason, as point ** was carried out, the absorptive power which absorbs the bonding 
shock added at the time of wirebonding becomes large, a semi-conductor substrate is damaged or it is 
lost that a crack arises in a semi-conductor substrate. 

[0045] Moreover, by this invention, the irregularity of the front face of a wirebonding electrode comes 
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to be formed with an isolation insulator layer lug, the level difference of the gate electrode wiring 3, the 
level difference of the 1st aluminum wiring layer 9, etc. 

[0046] For this reason, it can form so that the touch area of a wirebonding electrode and a bonding ball 
joint may become larger. And the adhesive strength of a wirebonding electrode and a bonding ball 
comes to improve further. 

[0047] Moreover, a wirebonding electrode pastes up with other adhesive high wiring layers, and is 
formed. Here, as for other wiring layers, an ingredient with a high adhesive property with an interlayer 
insulation film is chosen. 

[0048] For this reason, the bond strength of the wirebonding electrode 5 comes to improve substantially 
from the case where an aluminum wiring layer is formed on an interlayer insulation film. Moreover, the 
absorptive power which absorbs the bonding shock added at the time of wirebonding in this case 
becomes large, a semi-conductor substrate is damaged or that a crack arises in a semi-conductor 
substrate becomes that there is nothing. 

[0049] Irregularity is formed in the front face of a wirebonding electrode by the simple approach as 
mentioned above, and the semiconductor device which has the wirebonding polar zone strong against 
adhesive strength and a bonding shock can form now easily. 



[Translation done.] 
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